Introduction
Linear immunoglobulin A (IgA) bullous dermatosis (LABD) is an autoimmune mucocutaneous disease characterized by subepidermal blistering induced by IgA autoantibodies against several autoantigens in the basal membranous zone of the skin and mucosal tissue with stratified squamous epithelia. Diaminodiphenyl sulfone (DDS), also known as dapsone, is considered the first-line therapy for LABD. Its efficacy has been well recognized; however, physicians should be aware that DDS can cause several severe side effects. Herein, we report a case of LABD with DDS-induced hemolytic anemia and alopecia, in which iron deficiency anemia (IDA) concealed hemolytic anemia.
Case Report
A 38-year-old woman was referred to our department with a 3-month history of pruritic skin lesions with tense blisters on her trunk. The skin lesions were resistant to 20 mg/day prednisolone (PSL), administered by the previous dermatologist. The patient had mild IDA. Physical examination revealed multiple rice-to nail-sized erythematous and pigmented patches accompanied by small vesicles and crusts scattered mainly on her trunk ( fig. 1a) . fig. 2 ), confirming the diagnosis of LABD. An enzyme-linked immunosorbent assay using recombinant protein of the NC16a domain of type XVll collagen showed negative results. No positive results were seen in immunoblotting analyses using human epidermal and dermal extracts [1, 2] , recombinant NC16a protein [3] and C-terminal domains of type XVII collagen [4] , purified human laminin-332 [5] and concentrated HaCaT cell culture supernatant [6] .
Based on the diagnosis of LABD, 75 mg/day of oral DDS was added to 20 mg/day of oral PSL. Although the pruritic eruptions dramatically diminished in response to treatment, anemia worsened within 1 month after initiation of oral DDS treatment. The hemoglobin level decreased from 13.2 to 10.6 g/dl in normocytic normochromic anemia. Serum iron levels, ferritin and unsaturated iron-binding capacity were within normal ranges. Suspecting hemolytic anemia due to DDS, the DDS dose was tapered to 25 mg/day, and hemolytic anemia changed to IDA, with decreased serum iron and ferritin levels and increased unsaturated iron-binding capacity. The hemoglobin levels recovered to the normal range within 2 weeks of oral iron therapy. After the initiation of DDS therapy, the patient also complained of hair loss, which improved after decreasing the DDS dose. Twenty-five milligrams/day of DDS and 5 mg/day of PSL were sufficient to control the skin lesions.
Discussion
DDS is used as the first-line therapy for LABD [7] , either as monotherapy [8] or combined with other drugs including corticosteroids [7, 9] . The potential side effects of DDS involve hemolysis, methemoglobinemia, agranulocytosis, distal motor neuropathy, nephritic syndrome, drug-induced hypersensitivity syndrome, cholestatic hepatitis, hypoalbuminemia, pancreatitis, erythema multiformis, toxic epidermal necrosis, and others [10] . In our case, DDS was effective; however, hemolytic anemia and hair loss made the DDS monotherapy difficult. When DDS is used in LABD patients with IDA, hemolytic anemia is concealed by IDA. Hence, it is necessary to carefully and frequently examine the laboratory data to find the signs of DDS-induced hemolytic anemia.
Although there is no previous report describing DDS-induced alopecia, the FDA reported that alopecia accounted for 1.25% of all side effects of DDS (http://www.ehealthme.com/ds/dapsone/alopecia). A reduced DDS dosage improved the hair loss in our case. Therefore, we speculated that the hair loss was induced by DDS. The exact mechanisms underlying DDS-induced hair loss were not clearly elucidated. Hair loss may also be considered as a systemic lupus erythematosus-like symptom, which is a rare side effect of DDS, even though the patient did not present any other symptoms related to systemic lupus erythematosus. We have to recognize alopecia as a side effect of DDS.
In conclusion, we report a case of LABD with mild hemolytic anemia and hair loss, which were probably caused by DDS. Careful management is necessary in order not to overlook the adverse side effects of DDS when treating LABD patients. 
